[The dependence of the endocytosis of the epidermal growth factor receptors on the degree of receptor occupancy].
Two subpopulations of epidermal growth factor (EGF) receptor with different affinity to EGF have been demonstrated for many cell types. There are reasons to assume a key role of high-affinity receptors in stimulation of cell response to EGF. Nevertheless, characteristics of its action remain obscure. In the present work an attempt has been made to study internalization and intracellular compartmentalization of high-affinity receptors. For this purpose endocytosis of 125I-EGF in A431 cells was stimulated by low (less than 1 nM) EGF concentrations as well as after blocking of low-affinity binding sites with specific monoclonal antibodies 2E9. By subcellular fractionation in 17% Percoll gradient it was demonstrated that in both cases internalized 125I-EGF was found first in light, and then in heavy endosomes staying there for a long time. Effectiveness of 125I-EGF delivery to prelysosomal heavy endosomes as well as initial internalization rate is maximal at low EGF concentrations and is reduced dramatically with increasing of receptor occupancy. Monoclonal antibody Mab108 specifically recognizing high-affinity receptors were capable of stimulation of receptor internalization with initial rate higher than that of high EGF concentrations, but Mab108-receptor complexes were localized in light endosomes. Preincubation of the cells with low concentrations of EGF led to redistribution of considerable portion of 125I-Mab108 into heavy endosomes, which may be a result of high-affinity receptor tyrosine kinase activation. Our data confirm a hypothesis of TK involvement in regulation of both internalization and sorting of EGF-receptor complexes. Structural organization of high-affinity receptors is not sufficient for receptor targeting to degradation pathway.